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AMENDMENTS TO THE CLAIMS: 

1. (Currently Amended) Multiratc filter having A multirate filter comprising: 

an input unit for receiving an input signal and for providing a plurality of intermediate signals 

in response to said input signal, 

a filter unit coupled to the input unit, 

an output unit coupled to the filter unit, for generating an output signal, 

the filter unit comprising at least a first and a second filter module, having a transfer function 

H 0 (z) and a transfer function H, (z) respectively, which are mutually related according to the 

relations 

H 0 (z) = c 0 (H B (z) + M a ^ H B (z)) and 

H, (z) = c, (H B (z) + M aijJ H B (z)), wherein 

M a ^ (H B (z)) = az -** H B * (z 1 ), and wherein 

H B *(z) = S h b * [m]z" m , H B (z) being the z4ransform of h b [m] a 

H B (z) = H Pr (z) = S h TRn + R1z n 3 wherein 

H(z) is the z-transform of h[n| 

and wherein a is an element from the set C of complex numbers and 2\jj is an integer number 
selected from z, the multirate filter comprising a combination unit coupled to said filter modules for 
generating a first combination signal and a second combination signal. 
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2. (Canceled). 

3. (Currently Amended) Multiratc The multirate filter according to claim 2 1, wherein the 
combination unit is comprised in the input unit, and generates the first and the second combination 
signal from a pair of the said intermediate signals and that the first filter module filters the first 
combination signal and the second filter module filters the second combination signal. 

4. (Currently Amended) Multiratc The multirate filter according to claim 2 ]_, wherein the first 
and the second filter module each filter a respective one of the said intermediate signals and that the 
combination unit is comprised in the output unit and generates the first combination signal and the 
second combination signal from output signals of the first and the second filter module. 

5. (Currently Amended) Multiratc The multirate filter according to claim 1, wherein 
H B (z) = H R:r0 (z) + z b H R:rl (z)and 

wherein the combination unit is comprised in the input unit, and generates the first and the second 
combination signal from a pair of the said intermediate signals and that the first filter module filters 
the first combination signal and the second filter module filters the second combination signal, 
wherein the filter unit comprises a third filter module with a transfer function H 2 (z) and a fourth 
filter module with a transfer function H 3 (z) which are mutually related according to the relations 
H 2 (z) = c 2 (H' B (z)-M a ^H' B (z)) 
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H 3 (z) = c 3 (H' B (z) + M^H'bCz)), wherein 
H' B (z) = H R:r0 (z).z b H R:rl (z) 

which third and fourth filter module each filter a respective one of the first combination signal and 
the second combination signal, the filter comprising a first further combination unit for generating 
a first auxiliary signal and a second auxiliary signal in response to the output signals of the third filter 
module and the fourth filter module, the filter comprising a second further combination unit for 
generating a first and a second further combination signal from the first and the second auxiliary 
signal. 

6. (Currently Amended) Image An image processing device comprising an input for receiving 
image data, a multirate filter according to claim 1, a controller for controlling the filter, a memory 
for storing data to be used by the configurable filter, and an output for providing output data to a 
display device. 
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7. (Currently Amended) Mobile A mobile telephone comprising: 
a receiver for receiving an information signal from an antenna, 

an analog-to-digital converter for converting the information signal to discrete samples^ 
a multirate filter according to claim 1 , for filtering the converted information signal from a 
received signal, 

a demodulator for demodulating an output signal of the filter, 

a signal decoder for performing a channel decoding operation at an output signal obtained 
from the demodulator, and 

a speech decoder for decompressing a speech signal obtained from the signal decoder and 
providing an output signal to a digital to analog converter which generates an analog output signal. 



Page 8 of 15 



ATTORNEY DOCKET No. EIN-NL021 1 14US (STNX01-21 114) 

U.S. Serial No. 10/537,066 
Patent 

8. (Currently Amended) Mobile A mobile telephone comprising: 

an analog to digital converter for converting an analog speech signal into a digital speech 

signal, 

a speech encoder for compressing the digital speech signal and providing the compressed 

signal, 

a signal encoder for performing a channel encoding operation at the compressed signal and 

providing a channel signal, 

a modulator for modulating the channel signal, 

a multirate filter according to claim 1 , for filtering the channel signal, 

z a digital to analog converter, for converting the filtered channel signal into an analog signal, 

and 

z a transmitter to transmit the analog signal. 
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9. (Currently Amended) Method A method for designing a multirate filter as claimed in claim 
1 , the method comprising the following steps : 

a. decomposing a symmetrical filter H into its polyphase components H R:1 , . . .,H R:R .i-; and 
performing at least a one of the following: 

b. l. identifying pairs of components H R:rl and H R:r2 which are asymmetrical, which share a 
common input, and which are related to each other according to the relation H R:r2 = M a> ^(H R:rl ), 
wherein the parameters a, i|i can be different for each pair, and 

b. 2. replacing each such pair of components H R:rl and H R:r2 by 

- a first module with transfer function H 0 = H R:rl + H R:r2 , 

- a second module with transfer function Hj = H R:r , + H R:r2 , the first and the second module 
sharing the common input, and by 

- a combination unit for generating a first and a second combination signal from the output 
signals of the first and the second module 7 ; and 

c. 1 and/o r identifying pairs of components H R:rl and H R:r2 which are asymmetrical, which share 
a common output, and which are related to each other according to the relation 

H R:r 2 = M aii ,(H R:rl ), wherein the parameters a, t|j can be different for each pair, and can be different 
from those identified in step bl, 

c.2. replacing each such pair of components H R:rl and H R:r2 by 

- a first module with transfer function H 0 = H R:rl + H R:r2 , 
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- a second module with transfer function H, = H R:r , + H R:r2 , which modules share the 
common output, and by 

- a combination unit for generating a first combination signal from a first and a second 
intermediate signal, and providing said combination signal to the athird module, and for generating 
a second combination signal from a first and a second intermediate signal, and providing said 
combination signal to the a fourth module 7 ; and 

d. 1 . and/or identifying quadruplets of components which are asymmetrical and which comprise 

a first pair H R:rl , H R:r2 which are related by H R:r2 = M a ^(H R:rl ) 

a second pair H R;r3 , H R:r4 which are related by H R:r4 = M a ^(H R:r3 ) 
wherein, 

the components H R:rl and H R:r3 share a first common input, 

the components H R:r2 and H R:r4 share a second common input, 

the components H R:rl and H R:r2 share a first common output, and 

the components H R:r3 and H R;r4 share a second common output, 
d.2 and replacing said quadruplet by 

a first module having transfer function 
H 0 = H R:r0 + H R:rl + H R:r2 + H R:r3 , 

a second module having transfer function 
Ho = H R:r0 - H R:rl - H R:r2 + H R:r3 , 

a third module having transfer function 
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Ho = H R:K) + H R:rl - H R:r2 - H R:r33 

a fourth module having transfer function 
H 0 = H R :r0 - H R:rl + H R:r2 - H R:r3 , 

a first combination unit for generating a first combination signal generated from input signals 
received at the first and the second common input, and providing said first combination signal to the 
first and the second module, and for generating a second combination signal generated from those 
input signals, and providing said second combination signal to the third and the fourth module, 

a second combination unit for generating a first auxiliary signal from output signals generated 
by the first and the third unit, and for generating a second auxiliary signal from output signals 
generated by the second and the fourth unit, 

a third combination unit for generating a first and a second output signal from the first and 
the second auxiliary signal. 
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